Chemical level details such as protonation and hybridization state are critical for understanding enzyme mechanism and function. Even at high resolution, these details are difficult to determine by X-ray crystallography alone. The chemical shift in nuclear magnetic resonance, however, is an extremely sensitive probe of chemical environment, making solidstate NMR spectroscopy and X-ray crystallography a powerful combination for defining chemically-detailed three dimensional structures. Tying them together is computational chemistry, which allows specific models of the chemical structures to be built upon the coarse X-ray frameworks and then tested by comparisons of predicted and assigned chemical shifts.
